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ABSTRACT

Aim: This study aimed to investigate the effect of plant T.
dioica used in traditional medicine on the dissolution of
calcium oxalate stones. Then, the ability of effective plants
to dissolve stones was investigated. Methods: The Fruit of
the plant was extracted by the Soxhlet apparatus method.
Preliminary phytochemical investigation confirmation for
the secondary metabolites like alkaloids, flavonoids, and
glycosides. Coloum chromatography was used for the
isolation of the flavonoid compound. The isolated
compound was interpreted by UV, FTIR, and NMR
spectroscopy. The synthesized stones in the laboratory
were incubated with different concentrations of the extract.
Next, the concentrations of calcium oxalate were measured
by a calcium kit. Results: The highest dissolution of calcium
oxalate stones were observed by the T. dioica extract and
the highest dissolution of calcium phosphate stones. The
dissolution percentage of clinical stones by the T. dioica
extract was significantly higher. The highest TD1 was
observed in T. dioica extract. Conclusion: The T. dioica
extract exhibited the greatest dissolution activity on
laboratory calcium oxalate stones as well as clinical stones
made of high amounts of calcium oxalate. Therefore, the
extract can be effective in preventing and treating kidney
stones.
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INTRODUCTION:

Worldwide, the spread of kidney stone disease is rising with a few numbers of effective
drugs. This urological disorder affects about 12% of the world’s population [1]. About 80%
of all kidney stones are composed of oxalate calcium and around 20% of kidney stones are
made of calcium phosphate which, like oxalate calcium stones, is formed as a result of
increased calcium [2, 3]. Due to the stupendous costs and side effects of instrument
embedding and urinary tract surgery, special attention has now been drawn to the use of
herbal products [4,5,6]. Medicinal plants have long been used as an important source by

humans and even animals. [7, 8, 9]

Trichosanthes, a genus of the family Cucurbitaceae, is an annual or perennial herb distributed
in tropical Asia, Polynesia, and Australia. [10] Over 20 species are recorded in India of which
two, namely T. anguina and T. dioica, are cultivated as a vegetable. Other important species
found throughout the world are T. palmata, T. cordata, T. nervifolia, T. cucumerina, T.
wallichiana, T. cuspida, T. incisa, T. laciniosa, T. kirilowii, etc. Trichosanthes dioica, also
referred to as “Sespadula” in English and “Parwal” in Hindi, is found abundantly throughout
India. [11, 12] T. dioica leaf juice is used as a febrifuge, tonic in alopecia, and subacute liver
enlargement instances. Leaf and fruit remedies for drunkenness and jaundice are mentioned
in the Charaka Samhita. [13] The immature fruits are eaten fried and as dorma with roe
stuffing, as well as used as a vegetable in soup, stew, curry, and sweet dishes. [14] Apart
from the fruits, other parts of the plant, such as the leaves and tender shoots, have been used
in traditional medicine since ancient times. When shade-dried fruits were mixed in the food
of nondiabetic animals, specific medicinal properties such as hypocholesterolemic, and
hypoglyceridimic were discovered. Its seeds and leaves have recently been discovered to be
anti-diabetic agents. Numerous pharmaceutical studies have scientific research on several T.
dioica components, but some other historically significant therapeutic uses are also now
scientifically unproven. The plant can be used as an anti-inflammatory, anti-cancer,
hypolipidemic, cardiotonic, diuretic, ulcer preventive, antidiabetic, etc. [15, 16, 17,18] The
plant shows good antioxidant activity. The different chemical components that are present in
the plant are vitamin A, vitamin C, tannins, saponins, alkaloids, peptides, tetra and

pentacyclic triterpenes, etc. [19]
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Given the richness of the traditional medicine and medicinal plants frequently cited in
traditional medicine, this study was conducted to investigate T. dioica plants used in

traditional medicine on the dissolution of calcium oxalate stones in vitro.
MATERIALS AND METHODS

Plant: First, the studied plant T. dioica was prepared from the local market, and after
scientific and systematic identification by a botanist, a voucher herbarium specimen was
deposited for each of them at the PK University, Dinara, MP.

Extraction: The powdered plant material (50g) was extracted by the Hot continuous Soxhlet
extraction method. The plant material was extracted with Ethanol (99.9% v/v) (500ml) and
Petroleum ether (500ml) for four days in a Soxhlet apparatus. The resulting solution was
concentrated in a vacuum by a rotary evaporator, and the extracts were dried by freeze-
drying. [20]

Preliminary Phytochemical Studies: Phytochemical tests were done in plant extracts for the
detection of the presence of different chemical constituents such as; alkaloids, glycosides,
flavonoids, essential oils, carbohydrates, proteins, tannins, and other substances which are
responsible for biological activity. So the chemical tests are performed in the ethanolic and
petroleum ether extract of T. dioica. For the detection of different chemical constituents was
observed in Table 1. [21]

Column chromatography: Column chromatography is separated into two categories
depending on how the solvent flows down the column. If the solvent is allowed to flow down
the column by gravity or percolation, it is called gravity column chromatography. If the
solvent is forced down the column by the air pressure, it is called flash chromatography. Data
of column chromatography ethanolic extract of T. dioica Linn. Fruits were in Table 2. [22,
23]

IN VITRO CALCIUM OXALATE CRYSTALLIZATION INHIBITION:
Sample preparation: The various extraction of plant material was ready to use.

Experiment: The precipitation of calcium oxalate at 37 °C and pH 6.5 has been studied by
the measurement of turbidity at 620nm. A spectrophotometer UV/Vis (SHIMADZU 1800)

was employed to measure the developed turbidity due to the formation of calcium oxalate.
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Procedure:

Study without inhibitor: The solutions of CaCl,.2H>0 (10mM) and NaxC>04 (4mM) were
prepared using sodium chloride solution (0.15M). A volume of 1.5ml of calcium chloride
dehydrate was transferred into the cell and blank reading was taken. 1.5ml of sodium oxalate
solution was added to the previous volume, and the turbidity measurement was immediately

started for a period of 10min. For each experiment, six replicates were taken.

Study with an inhibitor: The inhibitor (100%) was prepared by taking 0.5g of the extract
with 60 ml of sodium chloride (0.15mM). From this inhibitor, prepare diluted inhibitory
solutions (10%, 50%) using a solvent such as sodium chloride solution (0.15mM). A mixture
of 1ml of calcium chloride dehydrate (10mm) and 1ml of the inhibiting solution was versed
in the cell. Take a blank reading, and then a volume of 1ml of sodium oxalate (4mM) was

added and the measurement was immediately started for 10 minutes.
The % of inhibition was calculated using the following formula:
I (%) =[1-Ti/ Tc] x 100

Where Ti is a turbidimetric slope with an inhibitor, Tc is a turbidimetric slope without an

inhibitor.

Microscopic study: The photographs were taken using a microscope optic equipped with a
digital camera and connected to a microcomputer. At a time corresponding to the stage of
growth and aggregation, a drop of the mixture of the crystallizable solution, or inhibitory
solution was placed in the glass slide, which was immediately placed under the objective of

the microscope. [24, 25]

RESULTS AND DISCUSSION

Extraction: The Percentage yield obtained was:
e Ethanol extract yield: 5.8 %w/w

e Petroleum ether extract yield: 3.2 %w/w

Preliminary Phytochemical Investigation: The chemical tests are performed in the
ethanolic extract (EE) of T. dioica Linn. for the detection of different chemical constituents:

The fruits of the plant were extracted with ethanol and then petroleum ether extract of fruits
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extract of T. dioica Linn. was subjected for phytochemical screening for the detection of
various plant constituents it is found that flavonoids compounds are present as a major active

principle.

Table no 1: Data for the preliminary phytochemical screening of the whole plant of T.

dioica
S.No Phytoconstituents Ethanol Extract | Pet. ether Extract
1 Alkaloids + +
2 Flavonoids + +
3. Tannins And Phenolic - +
4 Terpenoids + -
5 Glycosides + -
6 Saponins - +
7 Protein + +
8 Mucilage - -
9 Carbohydrates + +
10. Phytosterols - -

Column Chromatography: The Column Chromatography of isolated compounds from the
ethanolic extract of T. dioica Linn. was carried out with hexane (100) to toluene: ethyl acetate
and stationary phase silica gel. One fraction was collected from TD1 and TD2 on performing
the TLC of fraction TD1 and TD2 were showing one spot respectively. Since fractions TD1
and TD2 showed only one spot so it was further investigated for 1H-NMR, FTIR, and UV
Spectra& structure was proposed. The comparison of IR, NMR, and UV spectra of standard
with isolated compound, indicated that this compound may be a flavonoid derivative having

Quercetin structure as a proposed structure.
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Figure No 1: TLC plate of compound TDE1

Figure no 2: TLC plate of compound TDE?2

Table no 2: Data Showing the Column Chromatography Analysis

The solvent
) Solvent system | Rf Color of the | Name of
Fraction used for
for TLC (ml) Value o Comp. the Comp.
crystallization
Hexane: ethyl Light
9,10, 11 0.68 Chloroform TDE1
acetate Yellow
Hexane: ethyl
21, 22, 23 0.45 | Chloroform Brown TDE2
acetate

Compound TDE1 showed greenish violet in appearance which is in the solid state. The
melting point of this compound was 160-162°C. It was soluble in chloroform and alcohol. On
TLC, TDE1 showed a single spot having the solvent system of Hexane: Ethyl acetate (8:2).
The Rf value of this compound was 0.68. Compound TDE2 showed dark green color in

appearance which is a solid state. The melting point was 173-175°C. Soluble in chloroform, a
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single spot was obtained for this compound on TLC having the solvent system of Hexane:
Ethyl acetate (8: 2) having the Rf value of 0.45.

The above data showed that this compound TDE2 may be a Flavonoid type of compound

which was further confirmed by a chemical test [16].

HO 0
Cﬂ |
LT

Compound TD1 Compound TD2

OH

Figure no 3: Flavonoid derivatives compound isolated from plant T. dioica
INVITRO ANTIUROLITHIATIC ACTIVITY:

Calcium Oxalate Crystallization Inhibition: The effect of ethanol extract of plant extract
on various phases of calcium oxalate crystallization was determined by time course
measurement of turbidity in the sodium chloride solution. The absorbance according to the
time for tries without and with inhibitor was represented in the graph taking time vs.
absorbance. The values of the change in absorbance for the extract were noted and a graph

was plotted.

The graph shows an initial detectable increase in the turbidity after induction of the
crystallization with sodium oxalate, which was observed. In the control experiment, there was
an initial steep rise in turbidity (the nucleation phase), on attaining its maximum, it was

followed by a decrease (the aggregation phase).

The ethanol and petroleum ether plant extract inhibited the slope of turbidity followed by a
very slow decrease in the graph. Crystallization was inhibited significantly with ethanolic
plant extract followed by petroleum ether plant extract. The linear proportion of the graph

was taken up for detecting the slope.
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Figure no 4: Calcium oxalate crystallization inhibition with the formulation

Microscopic Study: The ethanolic plant extract being examined under the microscope show
that the ethanolic plant extract had decreased the number of crystals. The first photograph
corresponds to the stages of the growth and aggregation for the crystallization without the
inhibitor of calcium oxalate. The comparison of photographs (11 and I11) of the tries with the
inhibitor (ethanolic extract) enabled us to understand that crystals were greatly reduced in
number, which explains that the ethanolic extract produces a significant quantity of inhibition

on the growth of the crystal.

Figure no 5: Microscopic photographs of calcium oxalate crystallization inhibition

The photograph indicates that in cases where the ethanolic plant extract was not added, the
number of crystals is maximum (photo 1). In photographs Il, and Il which represent the
crystal formation when the solution was mixed with plant extract, there was a clear indication

that there is a dose-dependent manner of crystals formed with time.

Kidney oxalate stone is the result of the supersaturation of urine with certain urinary salts
such as calcium oxalate. Since crystallizable oxalate species are pH dependent, the

crystallization of oxalate in the absence of an inhibitor, led to the formation of calcium
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oxalate monohydrate monitored by a light microscope, the process of calcium oxalate

crystallization in control without the addition of inhibitors is shown in (Figure 5).

In the crystal growth experiments showing nucleation, growth, and aggregation, the rate of
crystallization is usually controlled by the number of crystals of calcium oxalate as a function
of time, following the introduction of seed crystals. Entitled constant volume against time in
the composition calcium oxalate experiments determined that the rate of growth of crystals

was made in the absence and presence of ethanolic plant extract.

To assess the inhibiting potential of substances for oxalate crystallization and understand the
mechanisms of action of these inhibitors on oxalate crystallization steps viz. nucleation,

growth, and aggregation, we tested the effectiveness of ethanolic plant extract.

Regarding the Antilithiatic activity, the ethanol extract of leaf powder of the Tricosanthes
dioica has shown better activity than the Petroleum ether extract. It also has significant
activity when compared to the standard drug Cystone. This significant antilithiatic activity
was evidenced by increased excretion of sodium and potassium salts as well as the volume of
urine output hence it was concluded that Ethanol extract of leaf powder of T. dioica possesses
antilithiatic action.

CONCLUSION:

In the present study, dried powder of T. dioica was subjected to extraction using ethanol and
petroleum ether for the extraction. Some extract was reserved for preliminary phytochemical
investigation and the rest was utilized for pharmacological screening. From the present study,
we conclude that the preliminary phytochemical analysis of T. dioica indicated the presence
of Alkaloids, Flavonoids, Proteins, Saponins, Terpenoids, Phytosterols, Carbohydrates, and
Fatty acids. In-vitro Calcium oxalate crystallization inhibition study was evaluated. From this
study, we conclude that the ethanol extracts compound TD1 and TD2 of T. dioica inhibit the

calcium oxalate crystallization in the order of 82%, and 55% respectively.
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